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Water and roads, separated, are each desirable. Together they are incompatible. Federal aid is eliminating the one variety of road and producing .the other 

Federal Aid In Fighting Mud 
A Hundred and Fifty Million Dollars for Good Roads and How It Will Be Spent 

By C. H. Claudy 

E
ARL Y in its history the United States started to 

build good roads, but the railroad development, in 
which this nation led the world, choked the movement 
dead, almost before it was born. Until the automobile
until indeed, within the last ten years-the public roads 
of the United States have been a national disgrace. 
They are so yet, not quite 11 per cent of our more than 
2, 273,731 miles of roads deserving the name. 

But road associations, the automobile, an insistent 
demand from the farmer for help (it often costs him more 
to haul a ton of wheat from farm to market on a muddy 
road than to ship that ton from New York to Liverpool) 
the mounting cost of living, the increase of motor truck 
transportation, have all contributed to the pressure 
which has finally made the United States as a whole, 
do for itself what forty-eight States have been trying 
to do, in forty eight degrees of bewilderment and in
competence, for two decades. 

Forty-eight road commissions, forty-eight ideas of 
what a road is and is not, some number less than forty
eight varieties of road graft, have not led us anywhere 
in making a comprehensive system of roads. We have 
a few good-road States and a lot of poor· road States. 
We have a few good-road departments and a lot of 
so-called Commissions of which the less said the better. 
Now the Nation has extended Federal Aid to States in 
building roads. Whether Federal Aid to States as 
opposed to a system of National Highways built, con
trolled, maintained and repaired, and owned by the 
Nation is the wise step, only time can tell. Federal 
Aid became a fact on July 11th of this year, when 
legislation which will result in the spending of $150,-
000,000 for roads was passed by Congress and signed by 
the President. 

To spend $150,000,000 in five years' time, spend it 
wisely, economically, efficiently, so that the roads it 
pays for will be an asset and not a liability, is not an 
easy task. It is not one which could be begun instantly 
upon the passage of the Federal Road Bill, first, because 
an organization had to be perfected by the Federal 
government, under the direction of Logan Waller Page, 
Director, Office of Public Roads, and second, because 
only one state, California, was in a position to submit 
a project and ask for some of its apportionment of 
money, immediately on the passage of the act. 

Nor have the forty-eight States as yet all asked 
for any of their proportion of Federal Aid, although 
practically all have signified their intention to do so. 
Some of them have no Highway Commissions-and a 
Highway Commission or Department a State must have 
before it can get any Federal money. Indiana, Texas, 
and South Carolina, for instance, must create and 
organize Highway Departments or Commissions. Other 
states were in another sort of difficulty-Kansas, Wyo
ming and South Dakota were unable, under their 
constitutions to spend State money on internal im
provements which were considered strictly county 
matters. The last two States altered this law at the 
late election, but Kansas, as a state, is still unable 
to negotiate with the government. To get its proportion 
of Federal Aid, Kansas, must work through a Highway 
Department created by her counties, rather than her 
State legislature-unless she changes h�r organic law. 

The Federal government has appropriated $5,000,000 
for road expenditures in 1917, $10,000,000 for 1918, 
$15,000,000 for 1919, $20,000,000 for 1902 and $25,000,-
000 for 1921, of which 3 per cent is for administrative 
purposes, leaving $72,750,000 for roads. The law 
provides that the Federal government shall not con
tribute more than 50 per cent to the financing of any 
road project in any State. The money is apportioned 
on a three factor basis-population, area, and mileage of 
rural star routes, each factor having a one third weight. 

The following table shows the total amount each State 
may receive from the government during a five-year 
period, provided it can use it all on road projects approved 
by the Secretary of Agriculture (which means, prac
tically speaking, the Office of Public Roads and Rural 
Engineering and its organization) and provided the States 
contribute a like amount and make proper arrange
ments for maintenance of the roads after they are built. 

Alabama _ ..... . . $1.562,233.50 
Arizona ........ . 1,027,702.80 
Arkansas . . . . . .. 1,240,336.50 
California ...... . 2,265,958.80 
Colorado . . . . . .. 1,255,352. 10 
Connecticut .. ... 466,356.60 
Delaware . . . . . . . 122,765.55 
Florida ..... . . .. 839.644.05 
Georgia .......... 2,014,942.20 
Idaho . .  . . .. . ... 906,952.50 
Illinois . . . . . . . .. 3,313,893.45 
Indiana ... . . ... .. 2,076,214.30 
Iowa .. . .. . ..... 2,192,634.00 
Kansas ......... , 2,148.111.00 

Kentucky ...... . 

Louisiana ... .... . 
Maine .......... . 
Maryland ...... . . 
Massachusetts ... . 
Michigan ....... . 
Minnesota ...... . 
Mississi/?pi. ..... . 
Missourl.. . ... . . . 
Montana .. ..... . 
Nebraska ....... . 
Nevada ... ...... . 
New Hampshire ._ 
New Jersey • . . . . . 

1,462,078.65 
1,012,119.90 

726,772.50 
660,708.30 

1,107,764.25 
2,185,755.80 
2,135,910.90 
1,333,587. 60 
2,545,806.15 
1,474,307.85 
1,601,562.15 

965,974.50 
314,949.03 
888,190,20 

New Mexico . ... . 
New york ...... . 
North Carolina .. . 
North Dakota ... , 

Ohio ........... . 
Oklahoma ...... . 
Oregon ......... . 
Pennsylvania ... . 
Rhode Island .... . 
South Carolina .. . 
South Dakota ... , 

1.181,067.15 
3,760,804.05 
1,715,728.80 
1,142,145.90 
2,803,581 .30 
1,727,085.00 
1,180,310.55 
3,459,662.55 

174,985.65 
1,077,114.60 
1,214,190.30 

Tennessee .... . .. 1,712.302.20 
Texas . ...... .... 4,378,917.15 
Utah............ 854,252.25 
Vermont... . . . .. 342,667.05 
Virginia ......... 1,494,910.65 
Washington.. . .. .1.078,264.20 
West Virginia. . .. 799,056.90 
Wisconsin ....... 1,925,416.05 
Wyoming.. ...... 917,952.30 

Total. .... $72,750,000. 00 

Work is already being done on certain road projects 
in California-which had projects ready to submit the 
day the law was passed-and Georgia. California has 
submitted six projects, Georgia five, Pennsylvania three, 
Idaho, Colorado, Connecticut and Arizona each one and 
New Hampshire, Virginia and Rhode Island have sub
mitted tentative projects. Work will undoubtedly be 
begun in all these and probably many other States 
early in 1917. 

Of course, the whole scheme is as yet so new and 
untried, and the difficulties connected with the best 
possible disbursement of these huge sums of money 
so great, that predictions as to the effectiveness of this 
law can hardly be more than guessed. At the same 
time, it seems sufficiently obvious that, if this Nation 
is ever to be grid-ironed with any sort of a comprehensive 
system of highways, as opposed to unrelated road links 
which neither connect with each other nor go anywhere in 
particular, some sort of Federal control is  necessary. 
This, of course, the new law provides, in a measure at 
least. True, the initiative must be taken by the States
the Federal government has no power to say that such 
and such a road must be built. The State must submit 
its project, its plans and specifications for a certain 
road or roads which it believes will serve it well, and on 
which it is willing to spend enough money, matching 
the Federal government dollar for dollar, to produce 
the kind of road which will be satisfactory to the Secretary 
of Agriculture. 

If, after consideration, the project of the State is not 
considered one which will be of material benefit not only 
to the State as a State but to the State as one of forty
eight States, then Federal participation can be and will 
be denied. Thus a State planning a short piece of road 
inter-connecting two central counties, which pieces of 
road formed no part of any state system or possible 
national system, would doubtless be refused Federal 
part icipation in its building. 

The most accurate calculations of relation- of load to horse pulling power fall to the ground in the presence of mud. A rural free delivery carrier and a small sack of mail is an 
impossible pull for two horses on one road-several tons of hay an easy pull for the same two horses on another. 
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On the State road from San Francisco to San Jose A motor car's humiliation. Result of a broken axle on a bad road 

To make certain that complete cooperation will be 
furnished the law oprvides that before participation 
may be had the State legislature must assent to the 
provision of the Federal law as affecting that State, 
and that the State as far as relations with the Federal 
�overnment in road matters is concerned, must be con
sidered its Highway Department or Commission. The 
difficulties and dangers seen here by practical road men, 
are those concerned with inefficient, grafting and other
wise incompetent Hi�hway Departments and officials, 
but because of the cooperation of the Office of Public 
Roads, and the fact that a hi�hl�' skillful body of road 
en�ineers must scrutinize and approve any project this 
dan�er is fairly well minimized. 

Great engineers, whose whole lives have been devoted 
to the question of building roads, say of their best 
efforts, their most extensive highways, "The time to 
rommence to repair and maintain a highway is the day 
it is finished." 

If this is true with regard to a macadamized road, 
a brick pavement, a concrete highway, how much more 
t rue must it be of those roads which, because of the soft
!less of their materials and the attacks made on it by 
water, are easy to get out of condition. 

So the new law wisely provides that the States must 
a�ree to maintain roads built by Federal participation 
and if the Secretary of Agriculture find any roads so 
constructed not properly maintained he will give a notice 
that if, within four months the unmaintained road be 
not put in proper condition, no further Federal aid can 
be furnished the offending State. 

It is expected that States taking aid from the Federal 
�overnment will pledge themselves to the whole five 
years program in order to develop a real highway system, 
and not merely provide themselves with one piece of 
�ood road and then stop. The framers of this law 
realized very clearly the need of this country, not onl�· 
for good post roads, and good market roads, but the 
pressing necessity for inter-communication trunk lines 
for tourist and particularly motor truck travel. 

The automobile has come to stay. It is no longer 
a joy rider's plaything, and the relations between farm, 
road and automobile are to-day just as important to 
the farmer as those between city roads and automobiles 
were in the early days of the industry. There are 
3,114,000 automobiles in the world and the United 
States owns 2,400,000 of them. Farmers bought 
more than 70 per cent of the ·1915 and 1916 car pro
duction. 

As a general rule, reference is made to the wonderful 
effect on the good road movement which the pro�ress 
in automobile making and marketing has had. But 
there is at least, a reasonable doubt that the effect is 
not retroactive, and that the immense progress in road 
making has not to some extent fostered and furthered 
the development and sale of automobiles. 

This is not by any means a guess. Inescapable 
statistics prove an inter-relation which is hard to see 
all one way. For instance, Massachusetts had registered 
in 1915 nearly 112,000 motor vehicles. Massachusetts 
has 8,928 miles of her total of 17,272 miles of roads hard 
surfaced, a little over 51 per cent. Nevada has 12,751 
miles of roads, 65 of them are hard surface, and she 
possesses 2,000 automobiles. 

Some one is sure to object to this comparison, between 
the leadin� good-roads and the poorest good-roads State, 
because of discrepancies in population. So let us lean to 
the wrong side and make the argument top heavy. 

Louisiana had a population of 1,600,000 last census. 
Maryland had 1, 300,000. 

Louisiana has 24,962 miles of roads, Maryland 17,025. 
Louisiana possess 697 miles of good roads, 12.8 per 

cent of her total. 
Maryland possess 2,706 miles of �ood roads, 15.9 per 

cen t of her total. 
Louisiana has 11, 280 automobiles, Maryland 31,047. 
And now one step further. The biggest State in the 

Union is Texas. Population 3,900,000, total roads 
128,971, good roads 9,790, 40,000 automobiles. 

To have as many automobiles as Texas, Rhode Island, 
smallest of the States, would have to be somethin� less 
than three times as large as she is. If she were three 
times her present size she would have only 1,600,000 
people, possess 48,000 automobiles, and even then have 
only 6,300 miles of roads. 

Why? Because Rhode Island has 58 per cent of her 
roads good roads. Of her present actual total mileage 
of roads, 2,121-roads a man could tour in ten days in 
comfort, 1,246 of them are good roads-hard road 1'

automobile roads. 
So when the question is asked, what is going to be the 

ultimate result of the Federal Aid Road Bill, one of the 
answers is-a huge new flock of automobiles. They are 
going to be used for pleasure, for business, for m�rketing 
crops, for visiting, for a hundred and one purposes .. But 
one of their greatest services to those who own �/l.em is 

going to be the enhancement of land values. Of ·totirse. 
a good road adds to land value in huge figures. But 
were there no automobiles, the value-increment to 
farm land given by good roads would decrease almost 
with the square of the distance from a market center. 
More than ten miles from a market and the farmer is 
not in a position to haul anything with profit. Twenty 
miles is a hard day's work for two farm animals with a 
load one way. To an automobile it is nothing. As 
between living one mile from town on a mud-road or 
twenty on a hard road any progressive farmer will say 
that the latter is the money making location-because of 
the possibilities of the automobile. 

But the automobile is helpless to save anyone either 
money or time, unless it is given good roads on which to 
travel. So the new Federal Aid bill, which will produce 

25,000 miles of high-grade roads in five years time, 
should have a marked effect upon automobiles produc
tion and thus upon all who will realize the beneficial 
effects of the new motor transportation. 

The Current Supplement 

A 
SUBJECT that has held public attention for some 
time, and is still of popular interest because of the 

mystery that surrounds it, is the British fighting automo
bile, generally known as the " tank." Such information 
is as available in regard to these remarkable machines 
has been collected in an article on Armored Cars in the 
current issue of the SCIENTIFIC AMERICAN SUPPLEMENT, 

No. 2140 for January 6, 1917, and it is accompanied by 
an authentic picture of the machine, contrasted with 
which, is a photograph showing one of the latest designs 
of an American car. A subject that is occupying the 
public to a considerable extent is the protection of public 
health, which has been brought forcibly to the attention 
of everyone by the events of the past summer. An article 
of value in this connection is The M"unicipality in Indus
trial Hygiene. The Nyala directs attention to a newly 
discovered animal of Africa, and the accompanying 
photograph shows a fine group of the animals recently 
displayed in the Carnegie Museum at Pittsburgh. The 
Decay of the Teeth is another article that should be of 
personal importance to everyone. Indian Dances of the 
Southwest is a most attractive article that tells of cere
monies symbolical of the everyday life of the Pueblo 
Indians, and it is profusely illustrated by a large number 
of especially fine photographs. Obstacles to Success in 
Engineering ·.reviews some of the difficulties that are 
en'countered by the designing and constructing engineer 
'drawn from the experience of the President of the English 
Institute of Civil Engineers. Preparing a Defensive gives -
a popular description of how matters are carried on at the 
fighting front in France, and the methods of trench 
fighting.' It is illustrated by diagrams. The Temporary 
Stars tells of the characteristics and theories regarding 
these interesting heavenly bodies, in a way that will be 
appreciated by the general reader. There are several 
other articles of general interest. 

An Australian Meteorological Record 
As the result of a disturbance originating in the tropics, 

rainstorms of an extent and intensity unequalled 
recently fell over the southeastern part of the continent. 
between latitudes 27° and 39° S., and longitudes 135° and 
155° E. The fall reached a maximum at Ulladulla in 
New South Wales (latitude 35° S.), where 27.59 inches 
fell in four days, while 26.82 inches was the record at 
the nearby station of Aralven. The average fall over 
the States of New South Wales and Victoria, with a total 
area of 410,000 square miles, was 4 inches, representing 
a precipitation of 100,000,000,000 tons of water. 

Poor roads, mud, isolation, drive girls and boys from farm to city, often to their 
detriment 

Easy intercommunication between farms, and farms and town, make country life 
worth living 
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